Effects of amiloride analogues on Na+ transport in toad bladder membrane vesicles. Evidence for two electrogenic transporters with different affinities toward pyrazinecarboxamides.
Most of the electrical potential-driven 22Na+ uptake in toad bladder membrane vesicles can be blocked by the diuretic amiloride. Analysis of the amiloride inhibition curve indicates the presence of two pathways with low and high affinities to the diuretic (Garty, H. (1984) J. Membr. Biol. 82, 269-279). The selectivity of these pathways to amiloride was explored by comparing the inhibition curve of this diuretic with those of 10 of its structural analogues. The relative potencies of various amiloride-like compounds as blockers of the flux component with high affinity to amiloride were in good agreement with the structure-activity relationships elucidated from transepithelial short-circuit current measurements. Thus, this pathway is most probably the apical Na+-specific channel. The other pathway with lower affinity to the diuretic was relatively insensitive to modifications of the amiloride molecule, and the structure-activity relationships measured for the inhibition of this pathway were different from those reported for any other amiloride-blockable process. Other experiments have established that the Na+ flux with low affinity to amiloride is electrogenic and is not mediated by a Na+/H+ or Na+/Ca2+ exchanger, Na+-hexose cotransporter, or the Na+/K+-ATPase. The data indicate that tracer flux measurements in toad bladder membrane vesicles monitor, in addition to the well-characterized apical Na+ channels, another amiloride-blockable electrogenic Na+ transporter. This pathway could be responsible for the basolateral amiloride-blockable Na+ conductance recently observed in nystatin-treated bladders (Garty, H., Warncke, J., and Lindemann, B. (1987) J. Membr. Biol. 95, 91-103).